Wnt signaling and potential applications in bone diseases.
In the United States, it is estimated that $10-15 billion is spent annually for the treatment of osteoporotic fracture. The worldwide annual incidence of osteoporotic hip fracture exceeds 1.7 million cases. Bone loss leading to osteoporosis and osteoporotic fractures are caused by an imbalance between osteoblast-mediated bone formation and osteoclast-mediated bone resorption and numerous factors have been implicated in the development of osteoporosis. The prevention and treatment of osteoporosis traditionally involves the use of anti-resorptive agents, which target osteoclast function, but do not lead to a significant increase in bone mass and therefore only partially reduce risk of fractures. For these reasons, the search for anabolic agents, which target osteoblast function, represents an urgent medical need. Genetic studies have firmly established a link between bone mass in humans and Wnt signaling. Multiple genetic and pharmacological manipulations of Wnt signaling in mice have since then confirmed the central role of this pathway in regulating bone formation. The existence of many potential pharmacological targets in this pathway makes it attractive for bone anabolic drug discovery.